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ABSTRACT 
Hymenolepis nana, the ‘dwarf tapeworm,’ is the smallest tapeworm found in the intestines of broad range of dogs, rats and humans. It is frequently in children 
than in adults. Although, the parasite has a wide distribution particularly more prevalent in warm areas. It exists in many parts of the world in Egypt, Sudan 
Portugal, Spain, Sicily, India, Japan, South America, Cuba and parts of Eastern Europe. The transmission of H. nana is mainly via anus to mouth and owing to 
this; the infection is very common in children. The incidence of infection in humans ranges from less 1% to 25 %. Infection consists of a few worms but 
occasionally large numbers of  worms are  present in an individual. Diagnosis is usually based on finding eggs in  stool specimens. The infection can be 
prevented by observing strict personal hygiene and good sanitation, killing of rats and mice and by treatment of infected persons with a suitable taenicide such 
as niclosamide. 
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INTRODUCTION 
Dwarf  tapeworm (Hymenolepis  nana,  also  known 
as Vampirolepis  nana, Hymenolepis  fraterna,  and Taenia 
nana)  is  found  throughout  the  world  and  one  of  the  most 
common Cestodes parasites of the phylum Platy helminthes 
that infects a wide range of domesticated and wild animals 
humans  and  especially  children  and  in  temperate  zones 
children and institutionalized people are infected more often. 
H. nana infection can cause emaciation and diarrhea and can 
even  be  life-threatening.  It  is  a  zoonotic  parasite,  and  its 
principal definitive hosts are rodents
1,  2. It is also known as 
the dwarf tapeworm due to its particularly small size (adults 
are only 15–40 mm long). 
History 
In  1921,  Saeki  demonstrated  direct  cycle  of  transmission 
of H. nana in humans; transmission without an intermediate 
host
3-4.  In addition to the direct cycle, Nicholl and Minchin 
demonstrated  that  fleas  can  serve  as  intermediate  hosts 
between humans
5. 
Geographic Distribution and Prevalence 
H.  nana is  the  most  common  cestode  in  humans  with 
infection  prevalence  highest  among  children  encountered 
worldwide  and  in  warm  arid  climates  with  poor  sanitation 
facilities
6-7.  The  prevalence  of H.  nana in  isolated 
communities in northwest Australia is extremely high, 55%. 
The transmission is due mostly from human to human contact 
and  auto-infection
8.  In  Bat  Dambang,  Cambodia,  middle 
school students were found to have a 2.4 % prevalence
9.  
In  Pakistan  prevalence  of  H.  nana  was  1.81%
10.  Another 
study reported 27.25% in Mansehra, Pakistan
11. H. nana (3.0 
%) in the city of Abha, South Western, Saudi Arabia
12. 
A  study  reported  in  Turkey  Shantytown  schools  compared 
with Apartment schools showed a higher prevalence in the 
Shantytowns,  13.6%  in  males  and  15.0%  in  females,  as 
opposed to Apartment schools which still had a significant 
prevalence of 2.2% in males and 8.4% in females. Children 
were presenting with anemia, intestinal worms, and stunted 
growth raising public health concerns
13. 
In 2006, a study conducted in rural Mexico found that 25% of 
the  children  ages  6-10  in  twelve  schools  were  infected 
with H. nana. The study indicates that socioeconomic factors 
and lack of parent education are tough influences on the high 
prevalence rate
14. 
Zimbabwe  children  in  both  small  towns  and  high-density 
suburbs suffer from H. nana. Infections have a tendency to be 
more common in younger children who live in urban areas 
and in older children who live in rural locations. The study 
reported an overall prevalence rate of 24% in urban areas and 
an18% prevalence in rural towns
15. 
Morphology: 
H.  nana worms  are  dwarf  tapeworm  and  segmented  with 
skinny necks. They vary in length from approximately 15 to 
40  mm  in  length  and  1  mm  wide
16-17.  This  tapeworm  is 
transparent, and has a long slender neck with segments wider 
than they are long. The genital pores are unilateral, or on the 
side  of  the  segment.  Each  segment  contains  a  single 
proglottid, which contains a single set of reproductive organs. 
On the scolex, a retractable rostellum with 20 to 30 hooks can 
be found
18. The scolex also has four suckers
6-19. 
The  cysticercoid  has  a  tail,  which  is  made  of  longitudinal 
fibers  and  is  spade  shaped  with  the  rest  of  the  worm  still 
inside the cyst
18. The eggs are round or slightly oval at about 
40-60  micrometers  with  4-8  polar  filaments  spread  out 
between the inner and outer membranes
20.  
Development: 
A  gravid  proglottid  contains  fertilized  eggs,  which  are 
sometimes  expelled  with  the  feces
21.  When  the  eggs  are 
ingested  by humans, rats or  mice, the oncosphere  begin to 
crawl actively inside their shells, and escapes in the lumen of 
intestine
22. Though, usually, the egg settles in the microvillus 
of the small intestine, hatch, and the larvae can develop to 
sexual  maturity  without  ever  leaving  the  host
23-24.  This 
helminthes can go through its life cycle with only one host or 
can also go through the normal two-host cycle
2, 25.  
Life cycle:  
H. nana is the only tapeworm that can be transmitted directly 
from  person  to  person  and  differs  from  almost  all  other 
tapeworms in being able to complete its entire life cycle in a 
single host
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Eggs of Hymenolepis nana are at once infective when passed 
with the stool and cannot survive more than 10 days in the 
external  environment. When  eggs  are  ingested  by  an 
arthropod intermediate host, they develop into cysticercoids, 
which  can  infect  humans  or  rodents  upon  ingestion and 
develop  into  adults  in  the  small  intestine. When  eggs  are 
ingested (in  contaminated  food  or  water  or  from  hands 
contaminated  with  feces),  the  oncosphere  contained  in  the 
eggs  are  released. The  oncosphere  (hexacanth  larvae) 
penetrate the intestinal villus and develop into cysticercoid 
larvae. Upon rupture of the villus, the cysticercoids return to 
the intestinal lumen, evaginate their scoleces, attach to the 
intestinal mucosa and develop into adults that reside in the 
ileal  portion  of  the  small  intestine  producing  gravid 
proglottids. Eggs are passed in the stool when released from 
proglottids  through  its  genital  atrium  or  when  proglottids 
disintegrate  in  the  small  intestine. An  alternate  mode  of 
infection  consists  of  internal  autoinfection,  where  the  eggs 
release their hexacanth embryo, which penetrates the villus 
continuing  the  infective  cycle  without  passage  through  the 
external environment. The life span of adult worms is 4 to 6 
weeks,  but  internal  autoinfection  allows  the  infection  to 
persist for years
2, 26-28. 
 
 
 
 
Behavior: 
Hymenolepis nana does not have a digestive system and each 
body segment has its individual reproductive structures
2. 
Communication and Perception: 
Hymenolepis nana has sensory  organs in the scolex, which 
are attached to longitudinal nerves extending down the body. 
The nerves are attached to organs and the Cestodes can detect 
tactile stimulation
29. 
Pathogenicity: 
H. nana eggs are passed throughout the stool of human hosts. 
These  eggs  are  then  consumed  by  rats  or  humans  through 
infected food or water. A study reported that in 2000 nine pet 
stores surveyed in Connecticut U.S.A., 75% sold rats, mice or 
hamsters infected with H. Nana
6.  Humans or rodents can be 
the reservoir of H. nana. Hymenolepis has no vectors. 
Laboratory Diagnosis: 
The diagnosis of H. nana depends on the appearance of eggs 
in  stool  specimens.  Concentration  techniques  and 
examinations  increase  the  probability  of  detecting  light 
infections
26, 30.  
Microscopic examination: 
 H. nana eggs are frequently spherical or ovoid with a thin 
hyaline  shell  and  measure  30-47  μm  in  diameter.  The 
oncosphere with its 3 pairs of hooklets lies in the center of 
the  egg  and  is  separated  from  the  outer  shell  by  sizeable 
space. The oncosphere has an internal membrane with polar 
thickenings from which arise 4 to 8 filaments extending into 
the space between it and the colorless hyaline shell
31. 
 
 
 
A  B 
 
 
C  D 
A-B:  Eggs of Hymenolepis nana. 
 
These eggs are oval and smaller, with a size range of 30 to 50 
µm. On the inner membrane are two poles, from which 4-8 
polar filaments spread out between the two membranes. The 
oncosphere has six hooks. 
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Macroscopic (gross) observations: 
The adult H. nana tapeworm ranges from 7-50 mm in length 
with  up  to  200  proglottids,  though  proglottids  are  rarely 
found in feces samples. The proglottids are almost 4 times 
wider than they are long. The scolex is knob like in shape, 
has a rostellum with hooklets and 4 suckers.  
 
E 
E:   Three  adult Hymenolepis  nana tapeworms.   Each 
tapeworm (length: 15 to 40 mm) has a small, rounded scolex 
at the anterior end, and proglottids can be distinguished at the 
posterior,  wider  end. Image  contributed  by  the  Georgia 
Division of Public Health. 
Clinical Features: 
It is not clear that H. nana necessarily have any symptoms. 
However,  in  one  study  of  25  patients  conducted  in  Peru, 
successful  treatment  of  the  infection  made  no  significant 
difference  to  symptoms
32.  Some  authorities  report  that 
heavily infected cases are more likely to be symptomatic
33-34. 
Hymenolepis  nana infection  is  most  often 
asymptomatic. Heavy  infections  with H.  nana can  cause 
weakness, headaches, anorexia, irritability, abdominal  pain, 
itching  around  the  anus  and  diarrhea.  Hymenolepiasis  is 
usually  asymptomatic in adults. But prolonged infection or 
multiple  tapeworms  especially  in  children  can  cause  more 
severe  symptoms.  In  symptomatic  patients,  the  symptoms 
were mild and non-specific such as pruritus ani, abdominal 
pain,  diarrhea,  anorexia,  headache,  and  dizziness
35.  The 
method of infection and the of immunity are interconnected
36. 
When  a  cysticercoid  is  ingested,  is  little  development  of 
immunity,  and  during  autoinfection  the  number  of  worms 
may become large. In contrast, eggs are ingested; immunity 
usually develops rapidly
23, 37. 
Treatment: 
Praziquantel  or  niclosamide  are  the  drugs  most  frequently 
used to treat H. nana infection
37. 
 H. nana cysticercoids are not as susceptible Praziquantel in a 
single oral dose of 25 mg/kg body weight was effective and 
well tolerated in H. nana infected individuals
35. Niclosamide 
or Albendazole has also been used
32, 39-40. 
 
CONCLUSION 
To prevent getting infected good hygienic condition must be 
applied, wash, peel or cook all fruits and vegetables. Wash 
hands with water and soap after using the toilet and before 
preparing food or eating. Quit the habit of putting fingers in 
your  nose  and  mouth.  The  microscopic  parasite  eggs  are 
sometimes  found  under  fingernails  and  can  easily  be 
ingested.  Public  health  and  sanitation  programs  must  be 
considered. 
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